A 77-year-old woman was admitted to our hospital in 2013 for investigation and treatment of a submucosal tumor (SMT) of the esophagus, measuring > 2 cm in diameter, which had been detected by upper gastrointestinal barium series.
Initially, she had been advised to visit another hospital for investigation of the esophageal SMT, which had been earlier detected by esophagogastroduodenoscopy (EGD). However, she did not undergo any examination because she was asymptomatic as of 2011. In 2013, 2 years later, she was advised to return to hospital for investigation of the esophageal SMT which now measured > 2 cm in diameter, and had been detected by barium series performed to investigate a history of mild dysphagia. She was subsequently referred to our hospital in November 2013. On physical examination, we found no pigmenSlow-growing amelanotic malignant melanoma of the esophagus with long survival: a case report and review of the literature Background and study aims We report a case of amelanotic malignant melanoma of the esophagus (AMME), an exceedingly rare disease. A 77-year-old Japanese woman presented to our hospital with features suggestive of a middle esophageal submucosal tumor, which was diagnosed pathologically as AMME. The patient underwent thoracoscopic resection of the esophagus and laparoscopic gastric tube reconstruction. Three years after surgery, computed tomography showed no recurrence. Generally, the prognosis of malignant melanoma of the esophagus is very poor. However, our patient had no recurrence, and is alive 3 years after surgery and 5 years after the tumor was first detected.
ted lesions in the eyes or skin, and no other abnormalities were detected. Results of blood tests were within normal limits. On EGD (▶ Fig. 1 ), the lesion exhibited almost no change in size over the years. A well-defined non-pigmented elevated lesion with a flat proximal edge was situated 23 cm from the incisors, and extended to 25 cm from the incisor teeth. Magnifying endoscopy with narrow-band imaging showed subepithelial structures resembling reticular vessels. On the surface of the lesion, we could not identify features of intrapapillary capillary loop changes such as dilatation, meandering, change in caliber, variety in shape, and destruction, which are regarded as typical findings in esophageal SCC. The findings in the lesion seemed to be different from the typical findings of esophageal SCC. Endoscopic ultrasonography depicted the tumor as a well-circumscribed and low-echoic mass within the submucosal layer.
Histological examination of a biopsy specimen showed proliferation of malignant spindle cells. Minimal melanin pigment was seen on hematoxylin and eosin staining and the histology of the tumor was relatively uniform. Immunohistochemically, the tumor cells were positive for CD117, S-100 protein, MITF, and HMB 45, and negative for CD34, actin, and Dog1.Ki67-positive cells comprised 1 -3 %. These findings confirmed the diagnosis of malignant melanoma of the esophagus (MME). Computed tomography and positron emission tomography -computed tomography showed no metastasis.
Consequently, we made a definitive diagnosis of middle esophageal malignant melanoma without metastasis. Subsequently, the patient underwent thoracoscopic resection of the esophagus and laparoscopic gastric tube reconstruction, which was performed by pulling up the stomach via the retrosternal route; the anastomotic site was the neck.
The resected specimen contained an elevated and non-pigmented whitish tumor, measuring 20 × 12 mm (▶ Fig. 2 ). The depth of tumor invasion was to the submucosal layer. The tumor was composed of epithelioid and polyhedral cells arranged in alveolar clusters. The nuclei were bizarre and hyperchromatic with prominent nucleoli. Melanin pigment could hardly be seen except in a few tumor cells and in some macrophages located in the periphery of the tumor. Many tumor cells also showed strongly positive immunohistochemical reactivity for S-100 protein, MELAN-A, and HMB45, but were negative for CD34, DOG1, and actin (▶ Fig. 3 ). In addition, we retrospectively found small black spots beside the main tumor on EGD (▶ Fig. 1) , and thus this lesion was diagnosed as MME.
Based on these findings and the definition of AMME as described by Taniyama et al. [1] , the diagnosis of PAMME was confirmed. Three years after surgery, the patient is stable. Followup computed tomography scan performed every 6 months after surgery has shown no signs of recurrence to date.
This case report indicates the possibility of achieving excellent outcomes with no recurrence 3 years after surgery and diagnosis of AMME and 5 years after initial detection. n. a., not available; CT, chemotherapy; RT, radiation therapy; ET, endocrine therapy; IT, immunotherapy 1 This article is included in the review of Bisceglia et al. [10] .
▶

Discussion
The present case raises 2 significant points. First, the diagnosis of AMME is sometimes difficult. Second, the prognosis of patients with MME is very poor, but in some patients the prognosis is good. SCC is the most common tumor of the esophagus, accounting for 95.5 % of all primary tumors of the esophagus in Japan [1] . Nonepithelial malignant tumors of the esophagus occur at a frequency of only 0.5 %, with carcinosarcoma being found most frequently, followed by MME [1] . AMME produces little or no melanin, and comprises approximately 10 % to 25 % of all MME [2 -4] .
The diagnosis of AMME on preoperative biopsy is often difficult, but the diagnosis of MME is relatively easier because of characteristic pigmentation, which is pathognomonic of the condition. Biopsy specimens of AMME may be misdiagnosed as poorly differentiated SCC. Taniyama et al. reported 10 cases of AMME misdiagnosed as undifferentiated carcinoma, SCC, and leiomyosarcoma by biopsy specimens from 1954 to 1987 [1] . In our patient, the diagnosis of AMME was actually made 2 years after the first presentation.
Generally, the prognosis of MME is very poor, with a 5-year survival of 2.2 % and median survival of approximately 10 months [5] . Despite the poor prognosis, the treatment policy in patients with MME is wide surgical resection and dissection of the lymph nodes. However, some authors have reported the remarkable efficacy of neoadjuvant chemotherapy on MME, and other authors have described the effectiveness of postoperative adjuvant chemotherapy in patients with lymph node metastases [6, 7] . Furthermore, Miyatani et al. reported the successful resection of a small lesion of MME by endoscopic mucosal resection [8] . These facts could occasionally contribute to difficulty in deciding on a treatment plan.
In the current case, the patient achieved excellent outcomes with no recurrence 3 years after surgery and 5 years after initial detection of the tumor. AMME is an extremely rare lesion, and our search of the PubMed database yielded only 14 cases in 9 reports accumulated over a 20-year period from 1996 to 2015 (▶ Table 1 ) [9, 10] . These reports state the mean survival of AMME as approximately 9 months. Therefore, our case of slowgrowing AMME with long survival is extremely rare. Still, little is known about the natural history of non-aggressive esophageal tumors and whether they should be treated. According to the accumulated reports (▶ Table 1 ), there was no significant difference between non-aggressive and aggressive AMME in terms of age, sex, location, size, and endoscopic findings.
Few reports have discussed the slow-growing type of MME and so it is difficult to predict the malignant behavior of this case. It may be improbable that a small low-grade malignant tumor without blood and lymph vessel invasion could metastasize to lymph nodes and other organs. Nevertheless, it is also necessary to evaluate other cases in order to determine whether this type of non-aggressive slow-growing melanoma transforms into the common, aggressive type of MME.
Conclusion
In conclusion, the current case and review of the literature suggest that our case of slow-growing AMME with long survival is extremely rare. Evaluation of more cases is required; however, it is important to further assess and characterize MME.
